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(54) ELECTRO-OPTIC DEVICE AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make display easily 
visible and to widen a visual angle by forming 
ruggedness on the front surface on the liquid crystal 
layer side of one substrate, arranging a reflection 
layer on this ruggedness and forming the reflection 
layer of a metallic film in common use as electrodes 
for display. 

SOLUTION: A liquid crystal cell 1 is constituted by 
holding the liquid crystal layer 4 between a pair of the 
upper and lower substrates 2 and 3. The surface on 
the liquid crystal layer 4 side of the upper substrate 2 
is provided with transparent electrodes 5 of [TO, etc., 
and the inside surface of the other substrate 3 is 
provided with the thin metallic film 6 as the reflection 
layer, by which the ruggedness is extended to the 
surface of the metallic film 6 as well. An inorganic film 
of Si02, etc., or organic film may be applied in some 
cases on the surface of the metallic film 6 in such a 
manner that the layer thickness of the liquid crystal 

layer is made uniform. The surface on the liquid crystal layer 4 side of the substrate 3 is 
provided with the ruggedness in such a manner and the front surface thereof is provided with 
a thin metallic film 6 as the reflection layer, by which the ruggedness on the substrate side is 
extended to the metallic film surface. This rugged surface acts as a light scattering surface 
to well scatter and reflect the light entering from an observation surface side. 
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CLAIMS 



[Claim(s)] 

[Claim l] Electro-optics equipment 
characterized by having detailed 
irregularity in the liquid crystal layer 
side of the substrate which has the 
above-mentioned reflecting layer in the 
electro-optics equipment which has a 
reflecting layer, and having a metal 
membrane as the above-mentioned 
reflecting layer at the front face of the 
irregularity in the field by the side of the 
liquid crystal layer of one substrate of the 
liquid crystal cell which comes to pinch a 
liquid crystal layer between the 
substrates of the couple which counters. 
[Claim 2] The substrate of the side which 
has a reflecting layer at least among the 
substrates of the aforementioned couple 
is electro optics equipment according to 
claim 1 which is a glass substrate or a 
synthetic -re sin substrate. 
[Claim 3] The substrate of the side which 
has a reflecting layer at least among the 
substrates of the aforementioned couple 
is electro optics equipment according to 
claim 1 which has an organic film on a 
glass substrate and has the 
aforementioned irregularity at least 
among the glass substrate and organic 
film in the field by the side of the liquid 
crystal layer of an organic film. 
[Claim 4] The substrate of the side which 
has the aforementioned reflecting layer is 



electro-optics equipment according to 
claim 1, 2, or 3 which has an electrode in 
the field by the side of a liquid crystal 
layer, and has the aforementioned 
irregularity in the field by the side of the 
liquid crystal layer of an electrode at 
least among the substrate and electrode. 
[Claim 5] The height of 80 micrometers or 
less and irregularity is electro-optics 
equipment according to claim 1, 2, or 3 
the average pitch of whose the pitch of 
the aforementioned irregularity is 
uneven and is 2 micrometers or less. 
[Claim 6]. The thickness of the 
aforementioned metal membrane is 
electro optics equipment according to 
claim 1 which is 5 micrometers or less. 
[Claim 7] The aforementioned metal 
membrane is electro-optics equipment 
according to claim 1 to 6 which serves as 
an electrode. 

[Claim 8] Electro optics equipment 
according to claim 1 to 7 characterized by 
the aforementioned liquid crystal layer 
being a nematic liquid crystal, the 
nematic liquid crystal which carried out 
torsion orientation, or cholesteric liquid 
crystal. 

[Claim 9] Electro optics equipment 
according to claim 8 characterized by 
adding a dichromatic dye in the 
aforementioned liquid crystal layer. 
[Claim 10] Electro-optics equipment 
according to claim 8 or 9 characterized by 
having distributed liquid crystal and 
forming the aforementioned liquid crystal 
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layer into a macromolecule supporter. 
[Claim 11] claim 1- characterized by the 
aforementioned liquid crystal layer 
causing light scattering by electric-field 
control ■ electro optics equipment given 
in 7 or 10 

[Claim 12] The manufacture method of 
the electro-optics equipment 
characterized by to form the metal 
membrane as the above-mentioned 
reflecting layer in the concavo-convex 
front face after form detailed irregularity 
in the field by the side of the 
liquid -crystal layer of the substrate which 
forms the above-mentioned reflecting 
layer in it in manufacturing the 
electro optics equipment in_which the 
reflecting layer was formed to the field by 
the side of the liquid-crystal layer of one 
substrate of the liquid crystal cell which 
comes to pinch a liquid-crystal layer 
between the substrates of the couple 
which counters and carrying out repair 
processing of the concavo-convex front 
face if needed. 

[Claim 13] The substrate of the side 
which has a reflecting layer at least 
among the substrates of the 
aforementioned couple is the 
manufacture method of the electro optics 
equipment according to claim 12 which is 
a glass substrate or a synthetic -re sin 
substrate, and is characterized by 
forming the aforementioned irregularity 
in the field by the side of the liquid 
crystal layer of the glass substrate or a 



synthetic-resin substrate by honing 
processing. 

[Claim 14] The substrate of the side 
which has a reflecting layer at least 
among the substrates of the 
aforementioned couple is the 
manufacture method of the electro optics 
equipment according to claim 12 
characterized by forming the 
aforementioned irregularity in the field 
by the side of the liquid crystal layer of 
the organic film by honing processing 
after having an organic film on a glass 
substrate and forming an organic film in 
the field by the side of the liquid crystal 
layer of the glass substrate. 
[Claim 15] The substrate of the side 
which has a reflecting layer at least 
among the substrates of the 
aforementioned couple is the 
manufacture method of the electro -optics 
equipment according to claim 12 
characterized by forming an organic film 
in the field by the side of the liquid 
crystal layer of the glass substrate after 
having an organic film and forming the 
aforementioned irregularity by honing 
processing on a glass substrate in the 
field by the side of the liquid crystal layer 
of the glass substrate. 
[Claim 16] The manufacture method of 
the electro-optics equipment according to 
claim 12 characterized by carrying out 
etching processing of the 
above-mentioned concavo-convex front 
face lightly using the etchant which 
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makes the base material of a glass 
substrate or a synthetic-resin substrate 
itself corrode as the aforementioned 
repair processing. 

[Claim 17] The manufacture method of 
the electro-optics equipment according to 
claim 12 characterized by grinding the 
heights of the aforementioned 
irregularity as the aforementioned repair 
processing, and adjusting concavo-convex 
height. 

[Claim 18] The aforementioned metal 
membrane is the manufacture method of 
the electro-optics equipment according to 
claim 12 characterized by forming 
membranes by the vacuum 
forming- membranes methods, such as a 
spatter or vacuum evaporationo. 
[Claim 19] The aforementioned metal 
membrane is the manufacture method of 
the electro-optics equipment according to 
claim 18 characterized by heat-treating 
at 200 450 degrees C after membranes 
are formed. 

[Claim 20] The substrate of the side 
which forms the aforementioned metal 
membrane is the manufacture method of 
the electro-optics equipment according to 
claim 12 characterized by forming the 
aforementioned metal membrane after 
forming the above-mentioned electrode 
on the substrate which has the electrode 
of a predetermined pattern and formed 
the aforementioned detailed irregularity. 
[Claim 21] The substrate of the side 
which forms the aforementioned metal 



membrane is the manufacture method of 
the electro -optics equipment according to 
claim 12 characterized by forming the 
aforementioned metal membrane after 
forming the aforementioned detailed 
irregularity in the front face of the 
above-mentioned electrode which has the 
electrode of a predetermined pattern and 
was formed on the flat substrate. 
[Claim 22] The aforementioned metal 
membrane is the manufacture method of 
the electro optics equipment according to 
claim 20 or 21 characterized by forming 
with plating. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention 
belongs] this invention relates to 
electro optics equipment and its 
manufacture methods, such as a liquid 
crystal display. 
[0002] 

[Description of the Prior Art] In the 
conventional liquid crystal display, for 
example, the reflected type liquid crystal 
display shown in JP, 1- 188828, A, it is 
proposed by preparing a reflecting layer 
etc. in the field by the side of the liquid 
crystal layer of one substrate of the liquid 
crystal cell which comes to pinch a liquid 
crystal layer between the substrates of 
the couple which counters that a bright 
display is obtained. 
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[0003] However, the reflecting layer 
serves as a mirror plane, a user's face and 
background are reflected, and the 
above-mentioned conventional thing has 
fault, such as being very hard coming to 
see a display, when a reflecting layer 
forms a metal membrane etc. in the field 
by the side of the liquid crystal layer of a 
substrate flat and smooth as a reflecting 
layer rather than is necessarily clear. 
[0004] Then, honing or the method of 
carrying out etching processing and 
making it into a light* scattering side is 
proposed the method of heat-treating 
after forming a reflecting layer in the 
field by the side of the liquid crystal layer 
of a substrate, and giving irregularity to 
a front face, and after reflecting layer 
formation. 
[0005] 

[Problem(s) to be Solved by the 
Invention] However, in heat-treating as 
mentioned above and giving irregularity 
to a front face, heat-treatment in 400-600 
degrees C and an elevated-temperature 
process is required, the thermal 
resistance of a substrate is required, and 
the quality of the material of a substrate 
has restrictions. And since irregularity is 
therefore in crystalline control, it is light. 
[0006] Moreover, as mentioned above, 
when honing a reflecting layer, a 
possibility that a pinhole etc. may arise is 
in a reflecting layer, and when using 
together with an electrode, the bad 
influence which an open circuit and 



resistance change and it has on quality of 
image cannot be disregarded. Moreover, 
since a reflecting layer front face 
**********g isotropic when **********j ja g 

a reflecting layer, it is light. 

[0007] this invention aims at offering the 

electro optics equipment which can 

cancel the above-mentioned trouble, and 

its manufacture method. 

[0008] 

[Means for Solving the Problem] In order 
to attain the above-mentioned purpose, 
the electro optics equipment by this 
invention and its manufacture method 
are considered as the following 
composition. 

[0009] That is, the electro optics 
equipment by this invention is 
characterized by having detailed 
irregularity in the liquid crystal layer 
side of the substrate which has the 
above-mentioned reflecting layer, and 
having a metal membrane as the 
above-mentioned reflecting layer on the 
front face of the irregularity in the 
electro optics equipment which has a 
reflecting layer, in the field by the side of 
the liquid crystal layer of one substrate of 
the liquid crystal cell which comes to 
pinch a liquid crystal layer between the 
substrates of the couple which counters. 
[0010] Moreover, the manufacture 
method of the electro optics equipment by 
this invention To the field by the side of 
the liquid crystal layer of one substrate of 
the liquid crystal cell which comes to 
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pinch a liquid crystal layer between the 
substrates of the couple which counters 
After forming detailed irregularity in the 
field by the side of the liquid crystal layer 
of the substrate which forms the 
above-mentioned reflecting layer and 
carrying out repair processing of the 
concavo-convex front face in 
manufacturing the electro-optics 
equipment in which the reflecting layer 
was formed if needed, it is characterized 
by forming the metal membrane as the 
above-mentioned reflecting layer in the 
conca vo -convex front face . 
[0011] [Function] - the electro-optics 
equipment by this invention is the 
composition of having irregularity 
detailed to the liquid -crystal layer side of 
the substrate which has a reflecting layer, 
and having a metal membrane as the 
above-mentioned reflecting layer on the 
front face of the irregularity, as 
mentioned above, and the reflecting layer 
which the irregularity by the side of a 
substrate also affects a metal membrane 
front face, and has detailed irregularity 
in the field by the side of a liquid-crystal 
layer is formed, light is scattered about 
good by the reflecting layer, and a display 
is legible and, moreover, becomes possible 
[ offering electro-optics equipment with 
an 

[0012] Moreover, the manufacture, 
method of the electro-optics equipment by 
this invention is light, without a pinhole 
etc. arising in a reflecting layer, since the 



metal membrane as the above-mentioned 
reflecting layer was formed in the 
concavo-convex front face, after forming 
detailed irregularity in the field by the 
side of the liquid crystal layer of the 
substrate which forms a reflecting layer. 
[0013] 

[Example] Hereafter, a liquid crystal 
display is made into an example and the 
electro -optics equipment by this 
invention and its manufacture method 
are explained concretely. 
[0014] Drawing 1 is drawing of 
longitudinal section showing an example 
of the liquid crystal display as 
electro optics equipment by this 
invention. 

[0015] In drawing, 1 is a liquid crystal 
cell and comes to pinch the liquid crystal 
layer 4 between the substrates 2-3 of a 
vertical couple. The transparent 
electrodes 5, such as ITO, are formed in 
the field by the side of the liquid crystal 
layer 4 of the upper substrate 2, and the 
thin metal membrane 6 as a reflecting 
layer is formed in it at the inside of the 
substrate 3 of another side. 7 shows a 
spacer and 8 shows a polarizing plate. 
[0016] And it is made for irregularity to 
also affect the front face of a metal 
membrane 6 by this example's preparing 
detailed irregularity in the field by the 
side of the liquid crystal layer 4 of the 
lower substrate 3, and forming the 
above-mentioned thin metal membrane 6 
in the front face. 
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[0017] In addition, the inorganic film and 
the organic film of Si02 grade may be 
applied on the front face of a metal 
membrane 6 so that the thickness of a 
liquid crystal layer may become uniform. 
Moreover, rubbing processing of the 
macromolecule organic thin films, such as 
a polyimide and polyvinyl alcohol, may be 
carried out so that a liquid crystal 
molecule may carry out orientation 
uniformly. 

[0018] As the aforementioned substrate 3, 
or it uses a glass substrate, for example, 
what may use synthetic -re sin substrates, 
such as a polyethylene terephthalate 
(PET), a polyether ape phon (PES), and a 
polycarbonate (PC), or has organic films, 
such as an acrylic resin, an epoxy resin, 
polyimide resin, a polyimidoamide resin, 
and a MIRANORU system resin, on the 
surface of a glass substrate can also be 
used. In addition, a substrate 3 does not 
necessarily need to be transparent. 
Moreover, as for a substrate, both the 
front face may have anisotropy 
conductivity. 

[0019] When using the glass substrate 
which has an organic film as mentioned 
above, the aforementioned irregularity 
may be formed in the glass substrate, or 
you may form in an organic film. When 
forming an organic film after forming 
irregularity especially in a glass 
substrate, as for the thickness of the 
organic film, it is preferably desirable to 
make it 0.5 micrometers or less more 



preferably 2 micrometers or less. 
[0020] Moreover, the quality of the 
materials of the metal membrane which 
constitutes a reflecting layer are 
aluminum and other arbitration, and 
there is especially no limit. Moreover, as 
for the thickness of the metal membrane, 
it is preferably desirable to make it 300A 
or less more preferably 1 micrometer or 
less. 

[0021] The above-mentioned metal 
membrane can be used also [ electrode / 
for a display ]. Moreover, what has a 
transparent electrode or opaque 
electrodes, such as ITO, can also be used 
for a liquid crystal layer side as a 
substrate of the side which has the 
aforementioned metal membrane. In this 
case, the aforementioned irregularity is 
prepared in the field by the side of the 
liquid crystal layer of an electrode at 
least among the above-mentioned 
substrate and an electrode. 
[0022] By preparing irregularity in the 
field by the side of the liquid crystal layer 
of a substrate as mentioned above, and 
preparing a metal membrane thin as a 
reflecting layer in the front face, the 
irregularity by the side of a substrate 
affects a metal membrane front face, the 
concavo-convex field can turn into a 
light- scattering side, and scatter 
reflection of the fight which carried out 
incidence from the observation side side 
(it is the bottom in drawing) can be 
carried out good. 
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[0023] In addition, when a 
concavo-convex pitch is formed uniformly, 
since directivity is produced in the 
reflected light and an effect does not arise 
uniformly to all the directions, it is 
desirable [ it is desirable to control so 
that the reflected light increases in an 
observer side, as shown in drawing 3 (b) 
in that case, for example, / a 
concavo-convex pitch ] to form at random 
unevenly like drawing 2 . Moreover, as for 
the average pitch p of the irregularity in 
that case, it is more preferably desirable 
to be referred to as 10 micrometers or less 
80 micrometers or less, and it is desirable 
for concavo-convex height h to set 0.6 
micrometers or less to 0.3 micrometers or 
less more preferably in consideration of 
the concentration by the side of the 
orientation stability of the liquid crystal 
which concavo-convex height is 2 
micrometers or less, and is pinched, and 
the observer of the light to reflect. 
[0024] Next, the manufacture method of 
electro optics equipments, such as the 
above liquid crystal displays, is explained 
concretely. 

[0025] That is, in case the manufacture 
method by this invention manufactures 
the liquid crystal display which has a 
reflecting layer in the field by the side of 
the liquid crystal layer of one substrate of 
the liquid crystal cell which comes to 
pinch a liquid crystal layer between the 
substrates of the couple which counters, 
after it forms detailed irregularity in the 



field by the side of the liquid crystal layer 
of the substrate which forms the 
above-mentioned reflecting layer and 
carries out repair processing of the 
concavo-convex front face if needed, it 
forms the metal membrane as the 
above-mentioned reflecting layer in the 
concavo-convex front face. 
[0026] Although a means to form 
irregularity in the above-mentioned 
substrate is arbitrary, to form, for 
example by honing processing is good. In 
this case, a substrate may have the above 
organic films on a glass substrate, the 
aforementioned synthetic-resin substrate, 
or a glass substrate. You may form an 
organic film, after carrying out honing 
processing of the organic film, forming 
irregularity, after forming an organic film 
in a glass substrate, or carrying out 
honing processing of the glass substrate 
and forming irregularity, if it is in some 
which have an organic film on the glass 
substrate. 

[0027] the quality of the material of the 
organic film - acrylic resin and others -■ 
it is proper and there is especially no 
constraint about thickness It is proper, 
and also as for the upper shell of 
reliability, it is effective to form only in an 
application and the other positions in 
which the terminal area for a signal input 
should avoid the formation position of an 
organic film, and it should form the 
above-mentioned irregularity 
alternatively, and a means to form an 
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organic film on a glass substrate has it. 
[ desirable ] For example, after carrying 
out the whole surface coat of the 
photosensitive acrylic resin by 
2-micrometer ** by the spin coat method, 
only a desired pattern is irradiated, and 
can be made to be able to 
photopolymerize ultraviolet rays by the 
photo mask, the development of the 
remainder can be carried out, and an 
organic film can be formed. 
[0028] If it is often in an aforementioned 
synthetic resin substrate or an 
aforementioned organic film when a 
cerium oxide etc. is used, if the polish 
particle at the time of forming 
irregularity in the aforementioned 
substrate by honing processing is in a 
glass substrate, it is good to use particles, 
such as polyvinyl alcohol and a 
polyur ethane system resin. Moreover, as 
for particle size, such as it, it is more 
preferably desirable to use a thing 5 
micrometers or less 10 micrometers or 
less. 

[0029] Furthermore, the direction which 
carries out honing processing is desirable, 
when the predetermined thing to perform 
by carrying out an angle inclination 
forms uniform and shallow irregularity to 
the perpendicular direction, since the 
height of the irregularity formed will 
become large and it will be hard coming 
to control, if it carries out from a vertical 
(perpendicular) to a substrate, and as for 
the above-mentioned degree of tilt angle, 



it is good to make 45 degrees or more 
incline to the perpendicular direction 
preferably. 

[0030] In addition, the method of 
**********j n g a gi ass substrate by fluoric 

acid and forming irregularity as methods 
other than honing processing, is effective. 
Moreover, or it carries out etching 
processing of the concavo-convex front 
face formed on the substrate, for example, 
using fluoric acid also as the 
aforementioned repair processing lightly, 
the method of grinding the heights of the 
above-mentioned irregularity and 
adjusting concavo-convex height can be 
taken. 

[0031] In carrying out etching processing 
of the concavo-convex front face formed 
on the substrate using the 
above-mentioned fluoric acid lightly, the 
mixed liquor (mixing ratios 4^1-1'4 and a 
grade adjust) of fluoric acid or fluoric acid, 
and an ammonium fluoride is used, and it 
adjusts concavo-convex height and a 
concavo-convex configuration to the field 
side which honed the glass substrate 
which carried out honing processing by 
immersing and **********i n g at 20 40 
degrees C. 

[0032] Moreover, when grinding heights 
as mentioned above, according to the 
quality of the material of the substrate to 
grind, abrasives are chosen suitably and 
the same thing as the polish particle used 
for the honing processing which 
mentioned above is used. 
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[0033] Subsequently, the metal 
membrane as a reflecting layer is formed 
on the substrate which formed 
irregularity as mentioned above, and it 
forms by the vacuum 
forming-membranes methods, such as a 
spatter or vacuum evaporationo. In this 
case, the earlier one tends to be made as 
for irregularity to a film, for example, a 
membrane formation rate has desirable 
80-250A/ min grade. Moreover, 
membrane formation temperature has 
desirable about 100-300 degrees C. 
[0034] Specifically, in the case of a 
vacuum deposition, 100A/ min grade, and 
membrane formation temperature should 
just form [ that 200A / min grade and 
membrane formation temperature should 
just form / a film formation rate / about 
5000A of thickness at about 180 degrees 
C in the case of a spatter / a film 
formation rate ] about 5000A of thickness 
at about 200 degrees C. 
[0035] If the metal membrane formed as 
mentioned above is heat-treated if needed 
and irregularity is controlled, let it be the 
irregularity of a detailed pitch. For 
example, what is necessary is just to 
heat-treat in air at 200-450 degrees C, 
when using a glass substrate. Moreover, 
if the thermal resistance of what has an 
organic film on a synthetic-resin 
substrate or a glass substrate is also high, 
the above-mentioned heat-treatment is 
possible, for example, when it is 
polyimide resin, it can heat-treat at 



220-240 degrees C. 

[0036] Patterning of the metal membrane 
formed on the substrate as mentioned 
above is carried out, and it is taken as the 
electrode for a display. In this case, 
although before patterning or the back is 
available for electrode formation, since 
the front face which heat-treated and 
changed crystallinity changes an etching 
rate, to heat after patterning desirably is 
good [ a front face ]. Moreover, since there 
are some which oxidize, for example like 
chromium and are carried out under ** of 
a reflection factor depending on a metal 
although among air is available for the 
above-mentioned heat- treatment, to 
process in inert gas atmosphere desirably 
is good. 

[0037] In addition, between the 
aforementioned substrate and a metal 
membrane, it is also possible to prepare 
transparent or opaque electrodes, such as 
ITO, and a metal membrane is formed, 
after forming the electrode of the pattern 
of requests, such as ITO, on the substrate 
which formed irregularity in this case as 
was the above. Or a metal membrane can 
also be formed, after forming an electrode 
and forming irregularity on a flat 
substrate in the way same on the 
electrode front face as the above. 
Moreover, the above-mentioned metal 
membrane can also plate and form nickel 
etc. in this case. 

[0038] Specifically, it forms in the 
following ways. That is, it degreases by 
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being immersed for 10 minutes in 
ordinary temperature into 20% of KOH 
solution, and it floods with 5% of HC1 
solution for 5 minutes, and it is made to 
neutralize the substrate in which the 
electrode was formed in ordinary 
temperature. Subsequently, electroless 
deposition is started and palladium is 
made to adhere on the substrate front 
face. This is performed by mixing 7% and 
making a sensitizer ( tradename HS[ by 
Hitachi Chemical Co., Ltd. ]101B) 
immersed for 10 minutes in ordinary 
temperature into 15% of HC1 solution. 
Subsequently, what is necessary is to 
make a glass substrate immersed into 
nickel-plating liquid, to perform nickel 
plating of about 7000A of average 
thickness, to carry out honing processing 
of the front face, and just to form 
irregularity on a transparent electrode. 
Using an about 20-micrometer thing, a 
concavo-convex average pitch is formed in 
2 micrometers, and the particle diameter 
of the abrasive material in this case 
forms height in about 0.4 micrometers. 
[0039] In addition, electrolysis plating of 
the aluminum may be carried out, a 
metal membrane may be formed, and 
selection of electroless deposition and 
electrolysis plating is possible for the 
effect of this invention by the metal 
which it is not influenced by plating and 
formed. 

[0040] By manufacturing in the 
above-mentioned way, detailed 



irregularity can be formed in the metal 
membrane front face on a substrate, and 
1-2 micrometers of average pitches and 
irregularity with a depth of about 0.1-0.2 
micrometers were actually able to be 
formed in the metal membrane front face 
good. Moreover, liquid crystal is made to 
pinch through the seal section using the 
substrate between it and the substrate 
which counters. The place which created 
the liquid crystal display using the 
nematicliquidcrystal layer which 
installed and carried out 180 degrees - 
270 degree torsion orientation of the 
polarizing plate to the outside of the 
substrate which counters, Moreover, the 
reflected type liquid crystal display of an 
extensive viewing angle was able to be 
obtained, without a shadow coming out 
brightly as compared with what a 
background etc. is not reflected and adds 
the conventional reflecting plate to the 
outside of a substrate, since the reflecting 
layer is in the dispersion state. Moreover, 
since an electrode is made with a metal, 
it becomes a low resistance electrode, and 
there is almost no provincial accent of an 
input voltage wave, and the defect who 
makes pictures, such as a cross talk, 
uneven was reduced sharply. 
[0041] In the reflected type liquid crystal 
display adopted briskly as a result, for 
example, the so-called notebook sized 
personal computer etc., it is legible in a 
display, and moreover, it is lightweight 
and they are a thin shape and the thing 
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from which the equipment of a low power 
is obtained. 

[0042] In addition, this invention is 
applicable also to a liquid crystal display 
the so-called monochrome display type 
equipped with the optical compensation 
object, and color type. Moreover, it is 
applicable to the type of PDLC which 
distributed liquid crystal in DSM using 
the guest host type using the dichromatic 
dye for which only at most one sheet 
needs a polarizing plate, and light 
scattering, or the macromolecule 
supporter. Furthermore, it is applicable 
not only to a liquid crystal display but 
various kinds of electro-optics 
equipments. 
[0043] 

[Effect of the Invention] As explained 
above, the electro-optics equipment by 
this invention In what has a reflecting 
layer in the field by the side of the liquid 
crystal layer of one substrate of the liquid 
crystal cell which comes to pinch a liquid 
crystal layer between the substrates of 
the couple which counters The shell has 
detailed irregularity in the liquid crystal 
layer side on the substrate which has the 
above-mentioned reflecting layer, and it 
was made to have a metal membrane as 
the above-mentioned reflecting layer on 
the front face of the irregularity, The 
reflecting layer which the irregularity by 
the side of a substrate also affects a metal 
membrane front face, and has detailed 
irregularity in the field by the side of a 



liquid crystal layer is formed, light is 
scattered about good by the reflecting 
layer, a display is legible and, moreover, a 
viewing angle can obtain latus 
electro -optics equipment. 
[0044] Moreover, there is no pinhole etc. 
in a reflecting layer with raw sweet red 
bean soup with mochi like [ after forming 
detailed irregularity in the field by the 
side of the liquid crystal layer of the 
substrate which forms a reflecting layer ] 
the shell in which the metal membrane 
as the above-mentioned reflecting layer 
was formed on the concavo-convex front 
face, and aforementioned before, and the 
manufacture method of the electro-optics 
equipment by this invention is light. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 
[Drawing l] The cross section showing 
one example of the electro-optics 
equipment by this invention. 
[Drawing 2] The perspective diagram of a 
substrate. 

[Drawing 31 (a) and (b) are explanatory 
drawings of a reflected light distribution. 
[Description of Notations] 

1 -- Liquid crystal cell 

2 3- Substrate 

4 - Liquid crystal layer 

5 Electrode 

6 -- Reflecting layer (metal membrane) 

7 -- Spacer 

8 -- Polarizing plate 
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[it**i] ttft-rz-tt<Dgmmizmgi l m*m&isT 

^5M^-t;KD-^oa^©t^S{l!lcD®{c:, Sit® ft 

[» ** 2 ] mm-tt<Dm$.<Do *>'i>& < t tiZimmz 

5 IS ** 1 f2«o©«J!^£iS. 
[if** 3 ] iiuf3-*f©gt£©? &K*f/f ft 

T-$>f), ^©#v*^h#^©5*>'>& 
M©?«SSiPi)©@tmII3t!3t£h^*1-SSf ** 1 IB«o©« 

[if** 4] mM<DmMm*m?zm<£>m&.iz, muji 
^ll©B^c«1ls#-r§^)©T•fet)^ ^©«^t««i©d 

*>'J>& < £ fe«M©MSSffl!l©atHufB©IH]Ci&#-r 5 
if ** i s 2 £ i± 3 13«©«^^a. 
[if** 5 ] mmeh® t * ^tt^ts-T-s 5 > ^©¥ 

*9£y^fct8 OyumtTlN CDdi©]i5^«±2/imJ^TTfe 
£ if** 1 % 2 £ fc tt 3 13«©«m^^^»o 

[if** 6 ] wm^mmcommii 5 >u mWT-e & -5 ns 

*H3*©«M3fe^S. . 
[if** 7 ] iiui3^MI±«2ift*i;fc"3lf ** 1 ~ 6 © 

[If** 8] HIBttlUl^^y^ttaSfcttiabn 

T-ftSc: .hftltgfcfc-f Slf** l ~7©^-fft*>fci3« 
©«Sfofe5*«B. 

[if** 9 ] mmmmsiz-&mm^ma Ltzz-tz 
im t -t 5 n** 8 i3«©«si#^aa 
[if** 1 0 ] mmsMifi> nft?mm*£mm& 

9I3«©«^^S. 

[sf**l l] StJi3M B ^A s *^$iJSi{cJ;5^SL^ 
^1-ctS:#^i:1-5if**l~7, io©vvm*»tc 
1B«©«£W63*«B. 

[|f**l 2] *H^-T5-W©»EI«lt:«[fflJiSSH#b 
T&£i&il-fe;u©— 35r©affi©*&fUfiB!!©®{c, SMM 

JBS^ja^4^©ias«ffl©®t«IB|3S:iaflftjgjs8 

u ^£jfatT*©G3£j*®fcM««!rabfcSL *© 

IHMB£±f3MttJf i: bT©&Jg§&ftffMT3 Z.£Z 

[if** 1 3 ] iui3-*f©s}£©o < t $>m.mm 

ft* -T 4ffliJ©Stg(±, 7;t£&£&tt-£jEftttfffiSK? 
ft t) , -£© #5 * Ofi * fc a^AttieffiE©ffMfii© 
ffl C B5I3© CDflft > ^#UICC «t 0 Mt 5 £ t ft 
««4:-r«»**l 2f3«©«^¥*tt©«JS*ffi. 



(2) 

2 

[if** 1 4 ] iTiI3-M©«£© 5 % < £ <bS&tM 

ft#-r§ffi!i©a«{±, #5^»t6±ic*«H*#ra*. 

figbfc^s -?-©#«i©M^g{R!i©E{cir)f3©[aaft^ 
-->^5oat «fc *>Bm-tzzh*%fflLh~jrz>m?m 1 
2aa«©«ft3fcgMK«©«ji^. 
[if** 1 5 ] Hui3-*f©aig©o < t $>&Mm 
4*rs«©»gB:, #7^a«±(cwaMft#-r^^ 

io ft*-->^fiffl|t:j:OBriib&«, ^©#7*gfg© 
r#llJf<l©a£WWIftffM-r 5 £ i: "T -5 if * 

ill 2gB*©*^#»B©«$fDSriS. 
[gf**l 6] tto&tomwmt.LXA^X&R&lza: 

H T ±13 © DS Q SB ft 6 < x. * ?=■ y Wim t -5 C £ ft # 

®^-r5if**i 2 i3«c©«^^s©»ii^s„ 

[|f**l 7] MI3©«f^5!LSi:bTBiiI3IH]ifi©Qa5ft 

bTEha©S5£ shs-t* c i: ft^s^-r-sif ** 

1 2fB«©«aift3*«B©«it#iS. 

2« [if** 1 8 ] SuIB^illitt^ y * t) b < 

2 Ett©«syfc^«ts©i!3&*«. 

[if**i 9] ffim&mm&s s&mztitzmz, 200 
-45 oxx-bumim-$-?>zt*ftm£-rzm>&mi 8 

fB«©*SWfi^6«©»Ji*iS 0 

[if** 20] mm<D^i&*B&?zw<Dm&tm%. 
M-xDwenttu ffiH3©»^cnaftff^bfca 

z. t ztm£ t-sif ** 1 2 iwataift^&sawa 

[gf** 2 1 ] m<o^m^mmr^m<Dmm.m^. 

/^->©«ffi*#U ¥a^S«±t^bfc±g3m 
«E©aBtc, ^©^^Dfldift^bfc^tcSffiB©^ 
MMftffMTS^tft^t-TSif** 1 2i3«4©«a 

^^a©«3t^ffi 0 

[if**2 2] ffim&mm&, *y*mtz&t>Bm-ts 
z.£%im£-rz,m&m2 o^ti±2 U3ii©»m^ 
^a©^jt^&. 

[^©il^ffl^SiBj] 
4» [0 0 0 1] 

[0 0 0 2] 

[ce*©aafi ^©^aa^$ia> ^Jxi^n^i- 

1 8 8 8 2 8^&«£5*;*ft5£$tS©^£^»»iC 
*J^T«i, MlRl-r5-*f©aSIBCaSJiSfit^bTS: 

s««*;u©— *©aw©««JMS©iBi3Sit*«|ts» 

so [0 0 0 3] ±iZQ£&<Di><D&KMmifi&-r b 
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4) Bmr-itta < , EiMm £ l/T»R©iSJiS«©® 
[0 0 0 4] *z.X\ &m<DWLMMM<Dn£:K.Mm*M 
[0 0 0 5] 

IftWtm^&oh-fZWm ±18© J: -5 

CJDfWBai/T«SCiai£!ift-3«-4*&t:tt, 4 0 0- 
6 0 0V£M^7'v^Z.X'(Dl]UmMMi i <&SX\ SffiO 

j^lM£©fHffllCHoT^.5&tf>s MaM4 s o$< 

[0 0 0 6] £fciitjx£©J;5£s S»fJ!£*-->^-r 

?k ®M£&m?zm&£&mu^&tnmifi&.<tLxm 
. [0 0 0 7] #«Wtt±K©H«^$»i8-rsc:fc<z)-e 

[0 0 0 8] 

T©«j*i:b&*>©T!*S. 

[0 0 0 9] BP*s #*8iB£J:S«$tffe3*S&«fck #1*0 

tzwaztiu *(Dvsib<D3mtz±iaEMtm£\;X<D& 

[0 0 10] Sfc*«iBlC«tS«JH3fc^K«©«i£*J6 
fct, «■ iW 5 -#©»glffl £ m&m b T 5 ttfi 
*;t/©-#©»g©*&flJfffi!l©aKN KM»*J&Sb;fc 

ttaj^ssnsaa-rsca&Ds ±be»jis*j*i- 

K^JlfcbT©^Btfe^arS£^W«i:-r3. 
[001 1 ] Cf^fflD ±13® ct r> i 5 

^SS«± S«»&*-j-5a&t6©*ffi««CflSIBI«elH10 

s*ru %<nw{h<Dm8£±!®xMm£vx<D&mm* 
mtzmmxti*), »K«!i©[H]db{i^«M^@(c^^5 

LTr« B B a il0Jl©®t»^C]Ci&#^-.5^*f«* s ^^ 
[0 0 12] *fc*8iBCJ;S*&##8«©fBii#Sc 



4 

«iMbfc», ^©Eiiaa®t±iasiifetbT©^« 

[0 0 13] 

immm] wt, #»ii3fcj;5*s^^««;j3«tv-*© 

ii [ 0 0 1 4 ] 0 1 iSt^gf t Ltffl 

ttiHtejaan©— ai *^nsaBf a En? $ s <> 

[0 0 15] HtI*^T> lfiHRA-irjI'-efe!), ±T— 

£ 2 ©i&gjg 4 WBWZ. fct> I T O «©3IS«S 5 
tt&fu ■ftk^©S1S3©p ( ga{'(is £lfcfJli:bT©#v> 

[0 0 16] * b-C#»E0!lfct» T{R'J©»£3©r£JljI 

4iffii©a^^^iH]fl^is«ts *©asiSfc±iB©?*^& 

[0 0 17] *S»©JiJSH>*i9-fc:JS:.5J:-5£fc 
II6®aSi±i:Si 0 2^©Mi^#$»^-f 
.5 Z. 1 4) & 3 o £ Ji^f *»JS— CElRl-T 4 «t a C 

. u-f 5 K> #u tf-;u7-;i-n-;^©i«^*^iMSr 

[0 0 18] SWB©»R3i:bTtiU mus.is^xw& 
£ffll>5> Sfeli^U^l/>^U7^U-h (PE 
T) % ^'Jx-fMf;i/7*> (PES) % 
30 *-b (PC) ^©£riM&»££ffl^Tfc<£<, $.5 

aHgtt-fowssia^iiTErtt**^**^**©^*^ 

[0019] ±gB©£3c#*iia£*r.5#5.xfi«£ 
janstt^cuu €©**7^s*gtHuiB©tafl^jf^b 

« ^stetiaa*fl : Mbt©t»#«ii^ffMt-s©^ 

©#«iK©i?^li, b<«±2//mtiT, <t»3j?Sb 
<tt0. 5>uni«Tt-r-5©30 s a^bV>o 

[0020] sfes*fii<&*^-rs^«M©»Htt, 7 

;u^^A^©ffeffit-e$>!?s ^(cCTSJi^v^o x^© 
^«M©)«J*tt, ffSKttlymfilT, £5 5?i;b< 
(S3 0 O^V^hD-iWTCtSOtfSKLO. 
[0 0 2 1] ±IB©£IW!ttt«jSffl*«C*fl!-r* C i: 
A s T-^5o St, migB©#JlMS:#-r5(R!l©Sffi^ LT 
ffiH^fiJt I T 0#©SBJ«ffi^ b < tt^iSB^(7j«ffi§ 
so *-rst)©feffl^5^fc*t^*6. *©»&tt±IBSt6 
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[0022] ±iB®<fc'5t*s©«uiJBffli©se:iaias 

H#^^iSfcfeoT«*iiHBJ (BTC-tJW *>6ASJU 
fc* CBELKSt 5 C #f $ -5 * ©T-& 5 . 
[0 0 2 3] ftitOM, 03 (b) t^-r«t-5C« 
< )&* «t -5 cjpj»-r 4<0A«a* b 

4& Hfii©Ky^ttBI2©J:3fc^l$|— C7>yA{:l 
B\ 8 0^mWT> iOJfSKIil OAmJ^Tfr-S 

53tO«»«ffi!l^O**S*J«l/T0. «t 
[0 0 2 4] ±13© <£ o £i&gH5j^S^©S^ 

[0025] en*., *»wc«ts«ii*actt, fcfieg-rs 
— *t©S«IHIlc«iUB SSat bT& .5>*&fl-fe;i>©—;S© 

«is-r * t s & t> x ±i asws sjM-r s mRcowi^m 
m<z>ffiizmM-&waz&i&i„ «&5tjss&T-?©Gaiasi 

[o.o 2 6] ±m<ommma^^t^mmiMx- 

& b < tt#7*3£8LtK:i|&lB©«k -5 ^WWIft^-r 5 1> 
©T-fe«fcO. *©#7*a£8Lt£#^**rr.5*©fc: 

[0027] ?<D%m&(DttnitT? vjwm*<Dibm 

»»±iB©iHiiaftjBBK-r^*ffiitK:©*as?fl<jK:^fi!t-r 
u jvmsa s * k > 3 - h st- 2 u mmx-±m 3 - 

Hfc^ 7*h^**T?ffiS©;t*->©#fc*R*MR 
[0 0 2 8] Bai3©»SC^--><yM ! S{C«t DCDdbft 



(4) 

*>lfMM¥©!&^£ffl^5£<£^o X**Uf©Mg 

fflV^CtfS^b^o 
[0 0 2 9] jfc-=>^^^S#fa«afcKfc 

^bT^a (aa) #iqj*>£f?dfc, ^^nscaa© 

bTBT^©^aM^-i±TfT-5c:i:As, ±9-T"«o[Hh2 

sj&sm- s±-cs* b < ^ ±ta(ommmmm$i u < u 
i&ia*iRit» bx 4 5 ° Jw±M$4^-a--5 t «tv^ 0 

io [0 0 3 0] *-->^MSW^-©^ffii: bTs 

&.ifim%}X>ts>?», stzffi^cDMmymti itt,, #j;if£ 
^v^ui-r^ *s^tt±EiHiia©i!!i»£webTiHi 

[0 0 3 1] ±I3©7 yS£/B^T£K±(3l!gjaS*lfe 
y^MLtziJ^7.&W.^ LtzMmz? v& 

io Jfc4 : 1~1 : 4, fcfflvvc2 0~4 

0 o CTS«U iyf>^t5 direct 5 Kh!!i©lt£-$> 

jBttftiSB-ri. 

[0 0 3 2] Sfc±IB©«fc5£ii!i«*flM-r«»^H: % 

w^-r s»ts©»st-^ bTijf^#ft3isii^-rs *>© 
t*> wi&m&Lfz*--i/y%!mizm^?>mm&¥bL 

[0 0 3 3] &^T-±i3©£5£bT[HMb£Bf!SbfcS 

^y** b<tt«w«©nsfi!Uiiffiic j: o^jars. 

<\ #lx.fcE8 0-2 5 02T>y^ hD— A/mi ngfi 

bv^o stjsgMSfitt ioo~3o o'cmmtm 

s bv^ 0 

[0 0 3 4] AftBSJCtt, 0Sjttt^^v^ac©»^tt % 
KffMb-h#2 0 Ot>^bD-A/minm 
JSgMjgjSAsi SO-CgfiT-BMJSS 0 0 0t>^hD- 

1 0 0*y?X Y v-A/m i nm i$MiMJg& 2 0 

o°c®ktmjp5 o o o*>y* btt-^msmmTti 

[0035] ±§3© «t o iz isxmm {stz&mm&, <&m 
iz&bxtmmsmisxenthz^yhv— jvrzt, mm 
* tr yf-oowihb-r&z. b &x is 5 . w xfitf^ x&tK 
*F8^5m-g>&, 2 0 0-4 5 0 °CX£M<$>X-1]Qm%m 

■r^^^^«tv^„ £tz&jmmm&t> b < tt*7^a&R±c 
#«ft#To^©T-^t(mtt©ii5^'fe©T-sn(£, ± 

13©flO^$^#qJf£T-29 '^UtfjK'J -f i h*#Mi©J® 

2 2 0 - 2 4 O-CT-JD^M-ST- § 3, 
[0 0 3 6] ±iBffl«t-5{CUTa£ffi±k:^BfigLfc3fe)RJ!lt 
so j± N ;^-z>yut$fffiigJ:t5. £©»-&, « 
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±m<Dtomwmit£%*X'&£^&, &miz£^>x&, 
[0037] mm<DmRti&mm£<Dmiz&, i 

*cD«aaHK:«riBfcBi«cD5«-eiHiiasjBjabfc 

So 

[0 0 3 8] «*HUilT©S*raBrfW- 
So ra*5"6, tgi ! M^nfcSS5 2 0%©KOH 
jg»<Dtt«KHIWe 1 0«-BB««UTJBilB*ffV\ 5%© 

Hcijs?st:*fi-c5fl'iai«aib-r«fw*'&s. 

A£tt#£-e-£o ctittiis i 5 %©hc l settle 
ttfsai (HAfbj«xsR»s:ffa« is*Hs-i o 1 

B) %7%m&ls1%mX'l 0'#m»iK3*S£4:CJ:D 
fr-5o &v>T\ ■r.y^M y^SS©* 
»*#a^«8l±C3FJSII!W7 0 0 0*>^hD-A 
gflECD— y-Jr^M y*&frV\ ^©SHSt*— 

sbtoata^ff^mKi^o £©»^©»M*j©«fc? 

gttfl*tf2 0/zmg«©4>©£fl3V\ HO©^^ 

[0039] ms-rju—vAitnmjtyx-irX&Mm 

[0 0 4 0] ±fB©SMT-«at-rSdi:{cj;D, Slfc± 

o. i~o. zumovnazgkmzBmirzzt&x-g 
tzo x*©s«*fflv\ *nfc»fl-r*«RiBC5/- i n/ 

(l^|g$:iaSbT 1 8 0° ~2 7 0° 4abftI2fn]b&* 

*miiJBzm^tzWiii>wt7jk!8im*fti$.Ltziiz 

ttf*<, ^©Rt^£»£©^Wcf>«jnTr3&©£: 



(5) 

®«s***b&»* WLtz'mmif&mx- 
x-gzrztbi&immffittet), amemoss!)* 

xmtimzntzo 

[0041] m%.t£^t>ty?>s— hmwn 

s?s^t<, • m&X'i&mmmtKD 

&&tme>nzt><Dx-&Zo 
[0042] t£&*mmft!mt£.m®&*ffiz.rz^t> 

jifflpJtg-efeSo *&ii3bRft#<i:tii«cuA>jfi«t 

DLC^©^-r7-^®fflqIfgT-«.S, 
[0 0 43] 

[3PJ?©$jJR] W±KfflbfcJ:5t**WC:J:S«Sate 
S«S-b;v©— ^©»R©*SJWH!l©ffilc, 

[0 0 4 4] g fc*^B^(r £ « *9Ufe3fc£E*<Z3SUS3r& 
tt. MWJlS^fiS6t-S»S©?^Jiffl!l©@{C^|ffl^[HIfl 
«BJ*bfc1fc. *©KIiSSiSC±ra£fiMi:UT©&H 
30 J»SJFM1--5J:otcbfeA^> S!fl3fi6*©«t-5 tS«JB 

[Bin©1l*&KiB] 

[0i] *^Bjc«tsm^t^a©-nsfi^js^»i 

Sic 

[0 2 ] £«©$lttl2l. 

[0 3] (a) (b) 6tS»*^©KraHTf*«. 
HW©WH] 
l—i&I-k^ 
40 2, 3— ffifR 
4— }$IiJf 

7 

8 ■■■«*« 
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(6) 



[01] 



[0 2] 



1-~ 





[03] 



(a) 



(b) 





(it ffi) 



1 2. 



[«WB] ¥fiU 1*M 2£ 1 5B (1 9 9 9, 
1 5) 

[«IE*fftWa*] BMW 
[^ffi»*oi5H] 

1 ] -StOfflEIHCttllJBfctfcRr UTftDs 

sua 3-*©sffi©^gjiiH!ioaH t HA mm tftiX ft 
!K 

n&mt> e>&<5> awas«*±ctt, a&BtawiEiqiL; 

fc*vf-y^«aJi©JBffi«^-K:3St5J:^t: % AMR 

« i im0ns&&fmm. 

im&m 3 ] ma— *ffl«soaiHK:jBflB $ n& cda 

0 # mfilTTSfeot, — *7c*flKUBJa**it * 5 1 

fflo 



-* © iut m&<Dm&mw t en a & * -r -a sit n 
una— *©is«oiaauwBs©SE® c cna^fig $ n^ 
siot mssitm mm $ nx & s , tufaHftJi as 

& 5 ^&%mmt i Bf&$n-az z> z t. *%m. t -ra re* 
*»«4:-r*iii*s 4 £tzitm&m. 5 iam©«^^ 

S©§gSi2f$£o 
[^ffiIE2] 

i®jEttm.m8&] 0009 

[0 0 0 9] *«6iB©«R3fc^«»tts — **©S«|fflfc 

r&iijii&&i#i/T& t), — ^©Huas^cfSaiefBitciH] 
* % km m # nm * n t & § ba^sb c * ^ 

T£e!K mBKMm&, BuiatH]fl©±{c> ^IgSMii© 

aiBfct>iaiaA«»j**n*j:-5ti!«**u iugast*ji 
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8 O/zmJiTFT-fcT?-^ — &5Wft£ffM£iXTft.5 £ 
[^M«IE3] 

msMwmm.^ wmm 

miEMMmS^ 0 0 10 
[ffi]E#&] 

[0010] ^B^©«M^SSOMji^S 

mmmvmmizvnatWf&ztL, mma<D±iz; mm 

mizXVBmznxte&Zt&ftmt-fZ. S3 
IBtiM bftlZft L * <y ^ ft ^ £ & 5 % 

BtftetiTtjLzztztmtTZo £?>^ mm-*® 

mttsmmm^ wmm 
mjEttmns&i 0038 

[MIE^ffi] 

[0038] jwwsjcau mz.imT<Dmm-zBi&-? 
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